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Marked-IIp Version of All Penoing Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A video controller raster engine for r e ceiving that 
receives video data from a frame buffer and rendering renders formatted data to a display 
in a computer system, the raster engine comprising: 

a first in first out (FIFO) memory interfacing that interfaces a host bus in the 
computer system with the raster engine and adapted to obtains video data from the frame 
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buffer via the host bus and to provide video data to a video pipeline; FAX RECEIVED 

a first input counter that has having a first input counter value indicative of video * 

data obtained from the frame buffer; ^ 7 2003 

a first output counter that has having a first output counter value indicative of GROUP 2600 

video data provided to the video pipeline; and 

a control logic system^ associated with the FIFO memor y, thaj and adapt e d to 

provides an underflow indication according to the first input and output counter values, 

2. (Original) The raster engine of claim 1 , wherein the underflow indication 
comprises an underflow signal indicating at least one of an existing underflow condition, 
an anticipated underflow condition, and a raster engine lockup condition. 



3. (Currently Amended) The raster engine of claim 2, wherein the control 
logic system fe- op e fabl e to provides the underflow signal to a host processor in the 
computer system. 

4. (Original) The raster engine of claim 2, wherein the underflow signal 
indicates one of an existing underflow condition and an anticipated underflow condition 
when the first input and output counter values are within a threshold value of each other. 
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5, (Currently Amended) The raster engine of claim 4, wherein the raster 
engine comprises an underflow threshold value register programmable by a host 
processor in the computer system, and wherein the control logic system is operabl e to 
obtains the threshold value from the threshold value register, and ie compares the 
threshold value with the difference between the first input and output counter values. 

6. (Original) The raster engine of claim 4, wherein the underflow signal 
indicates an existing underflow condition when the first input and output counter values 
axe equal, and an anticipated underflow condition when the first input and output counter 
values are within a threshold value of each other. 

7. (Original) The raster engine of claim 6, wherein the FIFO memory obtains 
video data from the frame buffer according to a host clock and provides video data to the 
video pipeline according to a video clock, and wherein the underflow signal indicates an 
existing underflow condition when the first input and output counter values are equal for 
at least two cycles of the host clock, and an anticipated underflow condition when the 
first input and output counter values are within a threshold value of each other for at least 
two cycles of the host clock. 

8, (Original) The raster engine of claim 1, wherein the control logic system 
comprises a first logic circuit adapted to subtract the first output counter value from the 
first input counter value to obtain a difference value, and wherein the control logic 
system provides an underflow indication if the comparison is less than or equal to a 
threshold value. 



9, (Original) The raster engine of claim 8, wherein the control logic system 
comprises a second logic circuit adapted to compare the difference value with the 
threshold value. 
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1 0. (Original) The raster engine of claim 8, wherein the FIFO memory obtains 
video data from the frame buffer according to a host clock and provides video data to the 
video pipeline according to a video clock, and wherein the control logic system provides 
an underflow indication if the comparison is less than or equal to a threshold value for at 
least two cycles of the host clock, 

11. (Original) The raster engine of claim 1, wherein the FIFO memory obtains 
video data from the frame buffer according to a host clock and provides video data to the 
video pipeline according to a video clock, and wherein the control logic system provides 
the underflow indication when the first input and output counter values are equal for at 
least two cycles of the host dock, and when the first input and output counter values are 
within a threshold value of each other for at least two cycles of the host clock. 

12. (Currently Amended) The raster engine of claim 1 , further comprising: 
a second input counter having a second input counter value indicative of video 



data obtained from the frame buffer; and 

a second output counter having a second output counter value indicative of video 
data provided to the video pipeline; 

wherein the raster engine is oporativo to selectively performs dual scan operation 
with the FIFO memory to provide providing interleaved first and second video data to the 
video pipeline represented by the first and second output counter values; and 

wherein the control logic system is adapt e d to provides an underflow indication 
according to the first input and output counter values and second input and output counter 



13. (Original) The raster engine of claim 12, wherein the underflow indication 
comprises an underflow signal indicating at least one of an existing underflow condition, 
an anticipated underflow condition, and a raster engine lockup condition. 
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14. (Original) Hie raster engine of claim 13, wherein the underflow signal 
indicates one of an existing underflow condition and an anticipated underflow condition 
when the first input and output counter values are within a threshold value of each other 
or when the second input and output counter values are within the threshold value of each 
other. 

1 5 . (Currently Amended) The raster engine of claim 1 2, wherein the raster 
engine comprises an underflow threshold value register programmable by a host 
processor in the computer system, and wherein the control logic system is operable to 
obtains a threshold value from the threshold value register, and to compares the threshold 
value with the difference between the first input and output counter values and with the 
difference between the second input and output counter values. 

16. (Original) The Taster engine of claim 12, wherein the FIFO memory 
obtains video data from the frame buffer according to a host clock and provides video 
data to the video pipeline according to a video clock, and wherein the control logic 
system provides the underflow indication when the first input and output counter values 
are equal for at least two cycles of the host clock, when the first input and output counter 
values are within a threshold value of each other for at least two cycles of the host clock, 
when the second input and output counter values are equal for at least two cycles of the 
host clock, and when the second input and output counter values are within a threshold 
value of each other for at least two cycles of the host clock. 

17. (Currently Amended) A video underflow detection system for indicating 
that indicates a n underflow condition in a video controller raster engine with a first in 
first out (FIFO) memory interfacing that interfaces a host bus and adapted to obtain video 
data from a frame buffer via the host bus and to provide video data to a video pipeline, 
the underflow detection system comprising: 

a control logic system associated with the FIFO memory, a first input counter 
having a first input counter value indicative of video data obtained from the frame buffer, 
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and a first output counter having a first output counter value indicative of video data 
provided to the video pipeline; 

wherein the control logic system ig adapted to provides an underflow indication 
according to the first input and output counter values. 

1 8. (Original) The underflow detection system of claim 1 7, wherein the 
underflow indication comprises an underflow signal indicating at least one of an existing 
underflow condition, an anticipated underflow condition, and a raster engine lockup 
condition, 

19. (Original) The underflow detection system of claim 18, wherein the 
underflow signal indicates one of an existing underflow condition and an anticipated 
underflow condition when the first input and output counter values are within a threshold 
value of each other. 



20. (Original) The underflow detection system of claim 19, wherein the 
underflow signal indicates an existing underflow condition when the first input and 
output counter values are equal, and an anticipated underflow condition when the first 
input and output counter values are within a threshold value of each other. 

21 . (Original) The underflow detection system of claim 20, wherein the FIFO 
memory obtains video data from the frame buffer according to a host clock and provides 
video data to the video pipeline according to a video clock, and wherein the underflow 
signal indicates an existing underflow condition when the first input and output counter 
values are equal for at least two cycles of the host clock, and an anticipated underflow 
condition when the first input and output counter values are within a threshold value of 
each other for at least two cycles of the host clock. 

22. (Currently Amended) The underflow detection system of claim 17, 
wherein the control logic system comprises a first logic circuit adapted to that subtracts 
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the first output counter value from the first input counter value to obtain a difference 
value, and wherein the control logic system provides an underflow indication if the 
comparison is less than or equal to a threshold value. 

23. (Original) The underflow detection system of claim 22, wherein the 
control logic system comprises a second logic circuit adapted to that compares the 
difference value with the threshold value. 

24. (Original) The underflow detection system of claim 22, wherein the FIFO 
memory obtains video data from the frame buffer according to a host clock and provides 
video data to the video pipeline according to a video clock, and wherein the control logic 
system provides an underflow indication if the comparison is less than or equal to a 



25. (Original) A method of detecting underflow conditions in a video 
controller raster engine, comprising: 

obtaining an input counter value indicative of video data obtained from a frame 

buffer; 

obtaining an output counter value indicative of video data provided from a 

memory to a video pipeline in the raster engine; 

performing a comparison of the input and output counter values; and 
selectively providing an underflow indication according to the input and output 

counter valu e comparison. 

.26. (Original) The method of claim 25, wherein selectively providing an 
underflow indication comprises providing an underflow signal if the input and output 
counter values are within a threshold value of each other. 




threshold value for at least two cycles of the host clock. 
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27. (Original) The method of claim 25, wherein performing a comparison of 
the input and output counter values comprises: 

subtracting the output counter value from the input counter value to obtain a 
difference value; and 

comparing the difference value with a threshold value. 

28. (Original) The method of claim 27, wherein selectively providing an 
underflow indication comprises providing an underflow signal if the difference value is 
less than or equal to the threshold. 

29. (Original) The method of claim 28, wherein the raster engine obtains 
video data from the frame buffer according to a host clock, and wherein selectively 
providing an underflow indication comprises providing an underflow signal if the 
difference value is less than or equal to the threshold for at least two cycles of the host 
clock. 

30. (New) A system for detecting underflow conditions m a video controller 
raster engine, comprising: 

means for obtaining an input counter value indicative of video data obtained from 
a frame buffer; 

means for obtaining an output counter value indicative of video data provided 

from a memory to a video pipeline in the raster engine; 

means for performing a comparison of the input and output counter values; and 
means for selectively providing an underflow indication according to the input 

and output counter value comparison. 
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